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. Driver for

Cisco Interest



From Cil scobs 2008 Mat e

op-Level Goal for Pb-Free Linecards

Direct replacement of

HIGH-LOSS PHENOLICS
with reduced / lower-loss
HALOGEN-FREE MATE

(éat mini mal cost 1J



II. DK/Df Testing
Halogen-Free

Materials



HFR-free material Dk test results
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DF

HFR-free material Df test results

Loss Tangent (Dissipation Factor)
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HFR-free: New materials planned

FYO0O10 Test |
AHitachi BE-67G(R) or G(S)
AEMC EM-285 or 280(H)
AVentec VT-447
A(?) Panasonic R-1577*

* Release date-dependent



lIl. Towards a New
Dk/Df Test Method



Top-Level Goal

Gain acceptance of our Dk/Df test
method as an official IPC Industry

Standard in TM-650
START: SUMMER 2009

WHY é ?
é No industry consensus on methods
é EXi sting met hods: s

é Apples/oranges between datasheets



General challenges around Dk/Df

ANONIST-t r aceabl e Agold standar

RESULT: No way to know that a give
RESULT: No way to know that a mode

ANo industry consensus on test methods
IPC: Official in TM-650: 2.5.5.x (total 10 methods)
JIS: Tri-plate resonator
RESULT: Dat asheet Dk/ Df wvalues don

ACisco/MST: Converge better test method & algorithm
Test method: No tuned resonators, real-life PCB, many sample points
Algorithm: Physics-based; address simplifications in existing models
Desired Endpoint 1. Measured Dk/Df curves overlay modeled curves
Desired Endpoint 2: Library of apples-apples curves for WW laminates



Current IPC Methods vs. Cisco/MST

AX-band, Stripl i neCylindaBekskin IR
All employ tuned resonators--TVO0s do not resemble r
Require TV structures tuned to specific frequencies
Result yielded: Dk/Df at individual freq. points (Loss A Df, Phase A Dk)
Interpolation required between measured points
Dk/Df extraction algorithms are fairly simplistic (Hammerstad, 1975)

Algorithms based on ideal (perfectly smooth Cu) traces

ACisco / MST test method: For 2+ GHz

NnReal P CB 0 isNotraituped iesomatorT V

Calibration structures built into the board itself (TRL calibration)
Thousands of discrete measurements (at ~5 MHz intervals)

Result yielded: (Effectively) continuous Dk/Df curves; no interpolation
Dk/Df extraction algorithms updated to account for Cu roughness



e
Structure of test vehicle

Top view of Cisco / MST Stripline Test Vehicle

S

16+ Test line

Agilent E8364B PNA-series
Vector Network Analyzer



Stripline TV Structure

The Stripline TV

Includes both 50q
SE and 100q diff
pairs and accepts
SMA connectors.

The Molex SMA
connectors are of the

compression-mount style.
(Molex P/N 73251-1850)

Trace | engt h ]



Stripline TV Stackup

- Sixl ayer PCB, 17.50 x 40

-- Two 3-layer, balanced stripline structures
~0.010 dielectric on both sides
Target 50% RC (usually 2x2116)
-- Layer 2 is 50q SE and Layer 5 is 100q Diff pairs
-- Layers 1, 3, 4, 6 are GND reference
-- Dummy material between Layers 3 and 4

- Three adjacent SE/Diff pairs, to allow best match
SE =48, 50, 52 ohms
Diff = 96, 100, 104 ohms

-- SMAmountedonfarsideA vi a st ubs
No backdrilling (for this iteration)
Stub length variation from BD is undesirable

. 01:



Test Program Detalls
EXISTING TV SET:. ~ 40 MATERIALS




Test Program Detalls
GERBER DATA FOR TV AVAILABLE

TTTTTT

e f or t hose who want

new materials to the S-parameter and
Dk/Df database!



Test Program Detalls
VNA CAPABILITY MUST BE VALIDATED

30GHz, 2- OR 4-PORT VNA WITH
LOW-L OSS CABLESE



Test Program Detalls

STANDARDI ZED CABLES
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Test Program Detalls

STANDARDIZED VNA CALIBRATION
PROCEDUREZE
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